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Isolated Unilateral Hypoglossal Neuropathy
Caused by Dural Arteriovenous Fistula

M. H. Blomquist, J. D. Barr, and R. W. Hurst
Summary: We report a case of isolated hypoglossal nerve
paralysis caused by a dural arteriovenous fistula. Diagno-
sis is discussed with emphasis on conventional and MR
angiography. The anatomy of the hypoglossal nerve is re-
viewed along with more common causes of pathologic con-
ditions.

Isolated hypoglossal nerve paralysis is an uncom-
mon cranial nerve palsy. More commonly, the hypo-
glossal nerve is involved along with the glossopharyn-
geal, vagus, and spinal accessory nerves within the
nearby jugular foramen. We describe a patient with
an isolated hypoglossal nerve palsy caused by an ar-
teriovenous fistula located at the right paramedian
skull base.

Case Report
A 43-year-old woman had rhinitis, odynophagia, and con-

stant deep pressure–type cephalgia of the right frontal, tempo-
ral, and posterior auricular areas. She also reported right- sided
pulsatile tinnitus. She was treated by her primary care physician
for a presumed upper respiratory infection. After three courses
of antibiotics without improvement, she was referred to an
otolaryngologist, who noted right-sided tongue deviation. The
patient was then referred for admission to the neurology ser-
vice. Physical and neurologic examinations were remarkable
only for an isolated right 12th cranial nerve palsy. The head-
aches and right-sided pulsatile tinnitus were still present. The
patient’s medical history was significant only for hypertension
and preeclampsia with a prior pregnancy. Her only medication
at the time of admission was lisinopril, an angiotensin-convert-
ing enzyme inhibitor. Routine laboratory evaluation was unre-
markable.

Sonographic examination of the cervical carotid arteries and
cranial MR studies were unremarkable. MR angiography (Fig
1A) revealed a poorly defined hypervascularity superior and
lateral to the right side of the foramen magnum, which was
suggestive of a dural arteriovenous fistula (DAVF). Conven-
tional angiography (Fig 1B and C) confirmed a DAVF supplied
by both the ascending pharyngeal and the right posterior au-
ricular arteries. Venous drainage passed predominantly into
the epidural venous plexus.

Endovascular therapy was discussed with the patient, who
elected to seek a second opinion before undergoing treatment.
Then, approximately 24 hours after the diagnostic arteriogra-
phy, she experienced a sudden decrease in the headache and
ay 13, 1997; accepted after revision August 19.
epartment of Radiology, Penn State University, Milt

f Radiology, Hospital of the University of Pennsylvania
rint requests to John D. Barr, MD, Department of Radio
ey, PA 17033.

Society of Neuroradiology

95
pulsatile tinnitus. Three days after the first arteriography, a
second angiogram was obtained, which revealed complete in-
terval thrombosis of the DAVF. The patient’s cranial nerve
palsy has slowly improved, and her headache and pulsatile
tinnitus have not recurred.

Discussion
The hypoglossal nerve is a pure motor nerve that

supplies primarily the intrinsic and extrinsic muscles
of the tongue. The nucleus of the nerve has a bulbar
and spinal extension. The bulbar nuclei lie in a para-
median location in the floor of the fourth ventricle.
The fibers exit between the inferior olivary nucleus
and the corticospinal tract of the pyramid. In the
medullary cistern, these fibers fuse to form the hypo-
glossal nerve. The nerve has a short cisternal segment
directed anterolaterally and inferiorly; it then enters
the hypoglossal canal (anterior condylar foramen) of
the occipital bone. The canal lies posteromedial and
inferior to the jugular foramen (1). The nerve then
courses anteriorly and inferiorly between the internal
carotid artery and the internal jugular vein, and fi-
nally extends anteriorly and cephalad into the tongue.
The nerve is joined by filaments from spinal nerve
C-1, which then exit to form the superior root of the
ansa cervicalis (2).

Unilateral hypoglossal neuropathy is an uncommon
entity and its dysfunction can be attributed to specific
abnormalities at the supranuclear, nuclear, and in-
franuclear levels (3). Thompson and Smoker (4) have
reported an anatomic scheme for imaging assessment
of hypoglossal neuropathy based on the medullary,
cisternal, skull base, nasopharyngeal/oropharyngeal
carotid space, and sublingual segments of the 12th
cranial nerve. Specifically, the following pathologic
conditions have been described within each of the
aforementioned segments:

Medullary segment: glioma, demyelination, infarc-
tion, hemorrhage, or less common entities, such as
syringobulbia (5), poliomyelitis, botulism, amyotro-
phic lateral sclerosis (6), and infectious mononucleo-
sis (7).

Cisternal segment: aneurysm and basilar artery ec-
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FIG 1. 43-year-old woman with headache and right-sided pulsatile tinnitus.
A–C, Three-dimensional time-of-flight MR angiography revealed abnormal vascularity (arrow, A ) lateral and superior to the right side

of the foramen magnum, suggestive of a DAVF. A right common carotid artery arteriogram, lateral view, arterial (B ) and venous (C )
phases, confirmed a DAVF supplied by the ascending pharyngeal and posterior auricular arteries with drainage into the epidural venous
plexus. The left ascending pharyngeal artery (not shown) also supplied the fistula.
tasia (8), neoplasms, such as chordoma or meningi-
oma, rheumatoid arthritis (9), basal meningitis, sub-
arachnoid hemorrhage, trauma, displacement
stemming from a Chiari II malformation, or primary
neoplasm of the hypoglossal nerve (10).

Skull base segment: metastatic or primary neo-
plasms, including nasopharyngeal carcinoma, glomus
tumor, nerve sheath tumor, or meningioma, trauma
(11), infection, such as mucormycosis, pseudomonas,
or tuberculosis (12), and primary bone disorders, in-
cluding Paget disease, fibrous dysplasia, and primary
bone neoplasms.

Carotid space segment: primary or metastatic neo-
plasm, jugular vein thrombosis (13), arterial dissec-
tion (14–16), iatrogenic causes, including jugular vein
puncture and carotid endarterectomy (17), traumatic
delivery (18), infection, and radiation therapy (19).

Sublingual segment: carcinoma and postoperative
infection (20).

Although relatively uncommon, thrombosis of an
arteriovenous fistula after angiography has been re-
ported (21–25). In our patient, this event led to a
fortuitous cure. DAVFs may present with atypical
signs and symptoms, which complicate diagnosis (26,
27). Our patient did have one common symptom of
DAVF, pulsatile tinnitus, but this finding was initially
overlooked because the other signs and symptoms
were more apparent. Among the many reported
causes of hypoglossal neuropathy, we were unable to
locate any previous report of an isolated hypoglossal
nerve palsy caused by a DAVF.

Conclusion
In this case of DAVF, and in others we have seen,

sonographic evaluation was unremarkable and MR
imaging/MR angiography showed only subtle abnor-
malities. Angiography remains the gold standard for
diagnosis of DAVF and should be performed if a
DAVF is suspected, even if all other tests have been
negative.
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